 Starch structural changes under shear was studied using SEC and SAXS  Amylopectin molecules degraded to a stable size under shear  Shear disrupted the starch lamellar structure effectively  Higher-amylopectin starch was more prone to granule damage It is well known that the multi-scale structure of the starch granule is mainly composed of 50 amylose and amylopectin. These two macromolecules are the basis of the aggregation and granule 51 structure of starch and provide an excellent conceptual approach to the understanding of the the relationship between processing conditions and the resultant structure of starch.
Recently, an internal twin-rotor mixer has been used to understand the gelatinization (Xue, Rheomix twin-rotor mixer can not only be used a processing device, but also serves as a rheometer to 84 accurately monitoring the processing conditions (Yang, Bigio, & Smith, 1995 was added to the starch in a glass vial to obtain a starch suspension with the starch:water ratio being 
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amylopectin molecules, were susceptible to shear degradation during the melting kneading process.
215
WCS and G80 showed similar results in this study. ). In the current work, the mixing of the starch was that between crystalline and amorphous 249 phases. Compared to the native starch, the treated starch displayed a reduced slope, suggesting the 250 degree of mixing within phases was lower than the native starch.
251
The fractal dimension from SAXS data can be used to describe the self-similar structure of scattering objects has a self-similar nature.
259
The length scale for D f ranging from 1 to 3 for all corn starches with different mixing time is 260 between 32 nm and 57 nm, suggesting the presence of a mass fractal structure in starch granules.
261
However, the value for the shear-treated starch was lower than the native starch, which meant that 262 the scattering objects in the treated starch were more compact. Table 1 ) increased significantly from about 0 to over 20%, even 40% for WCS. Moreover, the 268 degree of damage for WCS was higher than that for G80, which also suggested that WCS was more 
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